A study was taken to evaluate growth performance, carcass characteristics, and blood metabolite concentrations when ensiled corncobs were included in indigenous and commercial pig diets. Fifty Large White × Landrace (LW×LR) crossbred pigs and 30 South African Windsnyer-type indigenous pigs (SAWIP) were evaluated. They were fed a control (CON), a low inclusion of ensiled corncob (LMC), and a high inclusion of ensiled corncob (HMC) diet in a completely randomized block design. The LW×LR crosses had greater (P < 0.05) final weight, ADFI, DMI, ADG, and G:F ratios than the SAWIP at both the grower and finisher stages. The SAWIP consumed more feed per metabolic BW (BW 0.75 ) than LW×LR crosses at the grower stage while LW×LR crosses consumed more than SAWIP at the finisher stage (P < 0.05). The finishers' G:F ratio was greater (P < 0.05) in the CON than in the HMC diet. The LW×LR growers and finishers had greater (P < 0.05) warm carcass weight (WCW), cold carcass weight (CCW), carcass length, drip loss, pH at 24 h, eye muscle area, and lean percent than those of SAWIP growers and finishers. The LW×LR finishers on the CON diet had greater (P < 0.05) WCW and CCW than those on the HMC and LMC diets. There were diet × breed interactions for dorsal fat thickness at first rib (DFT1), dorsal fat thickness at last lumbar vertebra (DFT3), backfat thickness (BFT), and hindquarter weight proportion (HQWP) in the growers. The LW×LR growers and finishers had greater values (P < 0.05) of hindquarter length, hindquarter circumference, HQWP, and shoulder weight proportion than the SAWIP growers and finishers, respectively. The SAWIP growers and finishers had greater values (P < 0.05) of DFT1, dorsal fat thickness at last rib, DFT3, and BFT than the LW×LR growers and finishers, respectively. There were breed × diet interactions (P < 0.05) for alanine aminotransferase and amylase (AMYL). The LW×LR crosses had greater (P < 0.05) values of creatinine, phosphorus, alkaline phosphatase, cholesterol, and AMYL than the SAWIP. The breed of pig influenced most of the growth performance and carcass parameters more than the diet did. There was no clear link between the blood metabolite levels and the diets. Since the inclusion of ensiled corncobs in diets did not affect negatively the selected important commercial pork cuts in South Africa, this could imply that they have a greater role as a pig feed resource.
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INTRODUCTION
Corncobs have been incorporated at different inclusion levels in pig diets in efforts to offset high feed costs (Ndindana et al., 2002; Kanengoni et al., 2004; Ndubuisi et al., 2008) . However, increasing the inclusion levels led to a reduction in ADG and feed intake (Frank et al., 1983; Kanengoni et al., 2004; Ndubuisi et al., 2008) . This was attributed to the high fiber content of the corncobs (930 g NDF/kg DM and 573 g ADF/ kg DM), which is often lignified by the time of harvest (Kanengoni et al., 2002) . Frank et al. (1983) ranked pigs into high, medium, and low performers based on ability to utilize corncob diets and also suggested that genetic and physiological determinants of feed intake influence responses to the corncob diets. Mukota pigs, an indigenous pig from Zimbabwe, utilized diets containing corncobs better than the Large White × Landrace (LW×LR) crosses (Ndindana et al., 2002; Kanengoni et al., 2004) . Sub-Saharan Africa has widespread populations of indigenous breeds similar to the Mukota on smallholder farms that could benefit from corncob-based diets , among which is the South African Windsnyertype indigenous pig (SAWIP). Corncobs can also benefit the mainstream pig industry since mature commercial pigs can utilize high-fiber diets and the incorporation of corncobs is a potentially economically viable proposition. Ensiling reduces nonstarch polysaccharide (NSP) content of fibrous ingredients (Meeske et al., 1999; Khan et al., 2006; Rezaei et al., 2009 ) and could improve corncobs as a feed resource for pigs. Reduction in NSP lowers bulkiness and could potentially increase feed intake and palatability of corncob diets. The main objective of the current study was, therefore, to evaluate growth performance, carcass characteristics, and serum metabolite profiles of indigenous and commercial pigs fed ensiled corncobs incorporated to diets in different proportions.
MATERIALS AND METHODS
The experimental procedures described in this study were approved by the Animal Production Institute Animal Ethics Committee (APIEC; reference 12/018).
Ensiling Process and Diets
Corncobs (920 g/kg DM) were collected from the Agricultural Research Council Animal Production Institute (ARC-API) fields located in Irene, 15 km south of Pretoria in South Africa, and ground to pass through a 10-mm sieve. Irene has an altitude of 1,526 m and is located at 25°34′0″ S and 28°22′0″ E. The corncobs were mixed with distilled water to lower the DM to 350 g/kg and ensiled by compacting in 210-L drums lined with a plastic bag. The drums were then closed tightly with rubber lids to prevent exposure to the elements and provide an ideal environment for anaerobic fermentation to occur. A packing density of 822 ± 33.5 kg/m 3 was obtained and the drums were stored at 22 to 29°C. Ensiling was done for 3 mo, after which the silage was used to formulate diets with different inclusion levels. The composition of the corncobs before and after ensiling is shown in Table 1 . Three diets were formulated to provide 14 MJ/kg DE, 180 g CP/kg, and 11.6 g lysine/ kg, which meet and exceed the requirements of growing pigs (NRC, 1998) . However, diets could not be formulated to meet the exact SAWIP's nutritional requirements because they are largely unknown, so they were fed as per the recommendations for the improved breeds. The 3 diets are shown in Table 2 and are the control (CON) diet without corncobs, a diet containing 100 g corncobs/kg diet, as fed (low inclusion of ensiled corncob [LMC]), and a diet containing 200 g corncobs/kg diet, as fed (high inclusion of ensiled corncob [HMC] ). Diets were prepared in quantities sufficient to feed pigs for a week at a time to prevent spoilage. The effect of these diets on growth performance, carcass characteristics, and blood metabolites in growing pigs were evaluated.
Animals, Housing, and Experimental Design
Fifty LW×LR crossbred pigs weighing 29 ± 3.6 kg live weight and 30 SAWIP weighing 17 ± 3.4 kg, balanced on sex, were randomly selected from the Agricultural Research Council-Irene pig breeding units and used in the growth study. Each of the LMC and HMC diets were allocated 18 LW×LR pigs (9 males and 9 females) while the CON had 14 (7 males and 7 females). Each diet was allocated 10 SAWIP (5 males and 5 females). As the LW×LR and SAWIP differ in mature weight (300 to 350 kg vs. 140 to 180 kg, respectively), growing pigs of a similar level of physiological maturity (approximately 0.1 of mature BW) were chosen from each breed. The LW×LR were housed in 2 by 1.5 m pens and the SAWIP were in 1.5 by 0.9 m pens in separate facilities in environmentally controlled houses with the temperature ranging from 22 to 25°C. Pigs were housed individually and the feeders were checked and adjusted twice each day to ensure constant access to fresh feed and minimize any possible wastage. The experimental design was a completely randomized block design. Water was freely available through nipple drinkers. Half the number of pigs in each breed (25 LW×LR and 15 SAWIP) was slaughtered after 28 d as growers (GRO) while the remainder of the pigs were slaughtered after 56 d as finishers (FIN) for the LW×LR and 75 d for the SAWIP FIN. 
Measurements
Animals were weighed individually at the start and weekly until slaughter. The pigs had free access to feed and feed intake was measured daily by subtracting refusals. Refusals were not analyzed but they were visually examined to see if the pigs were selecting against corncobs. Selection was high in the first week, after which the pigs consumed all feed offered. Average daily gain, ADFI, and G:F were calculated over the period each group of animals were in the trial from the BW and feed intake values. After 28, 56, and 75 d, pigs were slaughtered at an abattoir located close by at 0800 h for carcass measurements. Pig carcasses were processed according to the routine abattoir procedures, which included an antemortem inspection and rest for the pigs before slaughter. The pigs were then stunned with an electrical stunner set at 220 V and 1.8 A with a current flow for 6 s and exsanguinated within 10 s of stunning. At exsanguination of the FIN group, blood samples (10 mL) were collected in plain tubes and left to clot for about 1 h after which they were centrifuged for 10 min at 2,000 × g at room temperature to separate the serum. The serum was then kept at -20°C until analysis.
Dehairing and evisceration were done according to the abattoir's standard operating procedures. Warm carcass weight (WCW) was measured after dressing using an overhead scale. Dressing percentage (DP) was calculated by taking the WCW as a percentage of live weight. The carcasses were then placed in a cold room and kept at an approximate temperature of 0°C for 24 h, after which cold carcass weights (CCW) were measured. After this, ultimate pH (pH at 24 h [pH 24 ]) and temperature readings were taken from the longissimus thoracis muscle (eye muscle) with a portable pH meter (EUTECH Instruments, Thermo Fisher Scientific Inc., Singapore) between the third and the fourth rib, 60 mm from the midline. The pH meter had an automatic temperature compensator to adjust the pH for temperature. Before use, the pH meter and electrode were calibrated at pH 4 and pH 7 and was recalibrated in pH buffers after every fourth reading. The head from each carcass was then removed at the atlanto-occipital joint and the tail at the junction of the third and fourth sacral vertebrae, and the flare fat, kidneys, kidney fat, glands, and remaining parts of the diaphragm were also removed. Carcasses were then split into 2 parts along the median plane from the remaining sacral vertebra to the first cervical vertebra with a carcass splitting band saw. Carcass length (CL) was measured from the first rib to the pubic bone along the median plane using a measuring tape. Backfat measurements were taken at first rib (dorsal fat thickness at first rib [DFT1]), last rib (dorsal fat thickness at last rib [DFT2]), and last lumbar vertebra (dorsal fat thickness at last lumbar vertebra [DFT3]) off the median plane cut surface. All other carcass measurements were taken from the left side. A cut was made between the l0th and 11th ribs and carried on through the spinal column. The P2 fat measurement was taken on each carcass with vernier calipers over the eye muscle, 60 mm from the carcass midline. Eye muscle length (EML) and 3 measurements of the eye muscle width (EMW) were taken from the cut interface. Lean meat percentage (Lean%) was calculated using the formula of Bruwer (1992) presented below: 1 CON = control; LMC = low inclusion of ensiled corncob; HMC = high inclusion of ensiled corncob.
2 Provided the following per kilogram of diet: 6,500 IU vitamin A, 1,200 IU vitamin D 3 , 40 IU vitamin E, 2 mg vitamin K 3 , 1-5 mg vitamin B 1 , 4.5 mg vitamin B 2 , 0.03 mg vitamin B 12 , 2.5 mg vitamin B 6 , 25 mg niacin, 12 mg calcium pantothenate, 190.5 mg choline, 0.6 mg folic acid, 0.05 mg biotin, 40 mg manganese, 100 mg zinc, 125 mg copper, 1 mg iodine, 100 mg ferrous, and 0.3 mg selenium.
in which V is the fat thickness (mm) and S is the muscle depth (mm).
The eye muscle area (EMA) was estimated using the formula proposed by Zhang et al. (2007) as EMA = EML × EMW × 0.7, in which EML is measured in millimeters and EMW is the average of the 3 width measurements (mm) of the eye muscle.
From the same cut where P2 measurements were taken, a sample joint measuring 2.5 cm thick and 16 cm long measured along the surface of the back of the eye muscle was cut out and weighed. This sample joint was placed in a netlon bag and inserted in a small plastic bag, which was then tied in such a way as to prevent the sample joint from touching the bottom of the plastic bag or air coming into the bag. They were then stored in a refrigerator between 0 and 5°C for 24 h, after which the mass of the water lost was calculated from the weight of the water in the bag and used to calculate drip loss (DL). Thereafter, the primal cuts (shoulder, hindquarter, and rib) from the carcasses were removed on a stationary band saw. The shoulder was removed by cutting between the third and fourth ribs caudally and the junction of the caudal edge of the second rib with the sternum cranially, with the front trotter removed by cutting through the metacarpal region (at the joint of the carpal bones and the radius and ulna) and weighed to get shoulder weight (SW). The rib was cut from between the fourth and twelfth thoracic vertebrae dorsally and along a parallel line 16 cm from the spinal cord midline ventrally. It was weighed to obtain the rib weight (RW). The hind leg was removed between the second and third sacral vertebrae perpendicular to the stretched leg and at the hock joint distally and weighed to get the hindquarter weight (HQW). It was also measured to get the hindquarter length (HQL) from the ischiopubic symphysis to the hock joint and the hindquarter circumference (HQC) in the area of maximum amplitude near the base of the tail. The RW, SW, and HQW were then each presented as a proportion of CCW to give RW proportion (RWP), SW proportion (SWP), and HQW proportion (HQWP), respectively.
Serum Measurements
Determination for the serum metabolite and enzyme levels was done using the General Health Profile of IDEXX VetTest Chemistry Analyzer (IDEXX Laboratories Inc., Westbrook, ME). The profile included albumin (ALB), alkaline phosphatase (ALP), alanine aminotransferase (ALT), serum α-amylase (AMYL), blood urea nitrogen (BUN), Ca, cholesterol (CHOL), creatinine (CREAT), globulins, glucose (GLU), P, total bilirubin (TBIL), and total protein (TP).
Statistical Analyses
Growth performance and carcass measurements were analyzed according to a factorial arrangement of treatments with 2 breeds (SAWIP and LW×LR) and 3 diets (CON, LMC, and HMC) separately for the GRO and FIN using the GLM procedures of the statistical package of SAS (SAS Inst. Inc., Cary, NC). Blood metabolites were only compared between the breeds and among the diets. All data were tested for normality and homogeneity and comparisons were made to the 95% significance level. The BUN, TBIL, TP, SWP, and HQL data were log transformed, and P2 data were square-root transformed to achieve normality. Metabolic weight (initial BW 0.75 ) was used as a covariate in the analysis of ADFI. The following model was used for the analyses:
in which Y ijk is the growth, carcass, and serum metabolite measurement for the diet observation (i) and the breed (j); μ is the overall mean; D i is the ith effect of diet (CON, LMC, or HMC); B j is the jth effect of breed (SAWIP or LW×LR); (D × B) ij is the interactions of diet and breed; and e ijk is the random error. The Bonferroni method and the PDIFF statistic of SAS were used to separate the means.
RESULTS

Growth Performance
Growth performance measurements of GRO and FIN SAWIP and LW×LR crossbred pigs fed CON, LMC, and HMC diets are shown in Table 3 . There were no breed × diet interactions for final weight (FW), ADFI, DMI, ADG, and G:F for both the GRO and FIN. The LW×LR crosses had greater (P < 0.05) FW, ADFI, DMI, ADG, and G:F than the SAWIP at both the GRO and FIN stages. The SAWIP consumed more feed per BW 0.75 than LW×LR crosses at the GRO stage while LW×LR crosses consumed more than SAWIP at the FIN stage (P < 0.05). The FIN's ADFI per BW 0.75 was greater (P < 0.05) than the CON diet. The FIN's G:F was greater (P < 0.05) in the CON than in the HMC diet.
Carcass Traits
Carcass traits of GRO and FIN SAWIP and LW×LR crosses are shown in Table 4 . There were diet × breed interactions (P < 0.05) for P2 measurements and DL in the FIN. The SAWIP on the HMC diet had greater (P < 0.05) P2 measurements than those on the LMC diet while the LW×LR crosses' P2 measurements on similar diets were not different. Drip loss of LW×LR carcasses on the CON diet was greater (P < 0.05) than those on the LMC diet but it was similar for SAWIP carcasses on the CON and LMC diets. The LW×LR GRO and FIN had greater (P < 0.05) WCW, CCW, CL, DL, pH 24 , EMA, and Lean% than those of SAWIP GRO and FIN. The LW×LR FIN on the CON diet had greater (P < 0.05) WCW and CCW than those on the HMC and LMC diets.
Primal pork cuts measurements in SAWIP and LW×LR pigs fed diets containing ensiled corn are shown in Table 5 . There were diet × breed interactions for DFT1, DFT3, backfat thickness (BFT), and HQWP in the GRO. The DFT1, DFT3, BFT, and HQWP of SAWIP GRO on the CON and LMC diets were greater (P < 0.05) than those on the HMC diet and there were no differences in respective measurements in LW×LR on the CON, LMC, and HMC diets. The DFT2 and DFT3 measurements of SAWIP GRO on the CON and LMC diets were greater (P < 0.05) than those on the HMC diet. The LW×LR GRO and FIN had greater values (P < 0.05) of HQL, HQC, HQWP, and SWP than the SAWIP GRO and FIN, respectively. The SAWIP GRO and FIN had greater values (P < 0.05) of DFT1, DFT2, DFT3, and BFT than the LW×LR GRO and FIN, respectively.
Blood Metabolites
Blood metabolite measurements in SAWIP and LW×LR FIN are shown in Table 6 . There were breed × diet interactions (P < 0.05) for ALT and AMYL. As corncobs levels increased, there was a decrease in ALT levels in SAWIP (P < 0.05) while there were no changes in LW×LR. An increase in corncob level increased AMYL levels in SAWIP (P < 0.05) while there was no change in LW×LR. Blood urea nitrogen concentration was greater (P < 0.05) in SAWIP than LW×LR. The LW×LR had greater (P < 0.05) values of CREAT, P, ALP, CHOL, and AMYL than the SAWIP.
DISCUSSION
Growth Performance
The SAWIP is a slow growing pig and has a smaller frame than the LW×LR; therefore, the lower FW and carcass weights were as expected. The SAWIP GRO's ability to consume more feed per metabolic weight than the LW×LR GRO may, however, be a reflection of an adaptation to survive under marginal nutritional resources. 3 Growers: SAWIP, n = 10 per diet; LW×LR, n = 18 per diet for LMC and HMC and n = 14 for CON.
The LW×LR GRO were expected to consume more feed than the SAWIP GRO because of their bigger body size and gut capacity (Whittemore et al., 2003; Thacker and Haq, 2009 ). Frank et al. (1983) , Ndindana et al. (2002) , and Kanengoni et al. (2004) reported a reduction in ADG and feed intake as corncob inclusion level increased. There were no similar reductions in this study. The differences between these studies and the current study could be attributed to ensiling, although other factors such as the different experimental conditions and the differences in genotypes cannot be discounted.
Carcass Traits
Although the LW×LR had greater carcass weights, the SAWIP had more uniform carcass weights at the FIN phases among the 3 diets. This could be interpreted as the SAWIP being more efficient than the LW×LR at utilizing the diets containing corncobs. Alternatively, it could be that the diets with higher corncobs did not supply sufficient nutrients to meet the requirements of the LW×LR. Diets containing corncobs did not have lower DP as was expected. High-fiber diets have been reported to increase weights of visceral organs in pigs (Montagne et al., 2003) . Stanogias and Pearce (1985) reported that prolonged intake of corncob-supplemented diets by GRO pigs led to a hypertrophy and increased weight of segments of the gastrointestinal tract.
The greater DL values in LW×LR than in the SAWIP are difficult to explain. Drip loss in pork is affected by numerous and complex factors including the rate of pH decline and ultimate pH, the presence of the halothane gene, and transportation among others (Pérez et al., 2002; Rosenvold and Andersen, 2003; Fischer, 2007) . Although DL is of economic importance, the mechanism behind this phenomenon has not been extensively studied (Otto et al., 2007) . In addition, because the LW×LR had a greater ultimate pH, the DL results contradict the assertion by Huff-Longergan et al. (2002) that a higher ultimate pH is associated with better water holding capacity, translating into lower DL during storage.
Breed of pig influenced length of the carcass in the study more than diet did, with the exception of LW×LR 1 WCW = warm carcass weight; CCW = cold carcass weight; DP = dressing percentage; CL = carcass length; BFT = backfat thickness; pH 24 = pH at 24 h; EMA = eye muscle area; Lean% = lean meat percentage; DL = drip loss.
2 CON = control; LMC = low inclusion of ensiled corncob; HMC = high inclusion of ensiled corncob.
FIN on the CON diet, which had longer carcasses than other pigs on the LMC and HMC diets. Carcass length affects the weights of the most valuable meat cuts (Poto et al., 2007) and determines the number of rashers of back bacon obtained (Kanengoni et al., 2004) . English et al. (1988) stated that CL is influenced largely by the carcass weight and the genotype of the pig. The diets, therefore, did not influence carcass weights sufficiently as to affect the CL in either genotype except for the LW×LR FIN on the CON diet. Given that the LW×LR has been genetically improved for body conformation, unlike the SAWIP, which have short carcasses, this was expected. Unimproved genotypes such as the SAWIP also have a smaller eye muscle compared to improved genotypes. Generally, the SAWIP had more subcutaneous fat than the LW×LR and this was also reflected in a lower Lean%. The lean percentage values for the SAWIP have to be interpreted cautiously because the equations used were developed using improved breeds. The fat and lean measurements were not affected by the diet as much as they were by age and breed. Backfat thickness measures in the SAWIP GRO were similar to the SAWIP FIN, unlike in the LW×LR, where the differences between the GRO and FIN were significant. This suggests that the laying on of backfat in the SAWIP starts quite early and is not necessarily influenced by diet. This corroborates the observation by Mersmann (1991) that pigs selected for obesity reach compositional maturity at a younger age compared with lean pigs. Inclusion of ensiled corncobs in diets, however, did not negatively affect some measurements of selected important commercial pork cuts in South Africa comprising the hindquarter, ribs, and the shoulder. The HQL, circumference and weight proportion, and the SWP measures were affected mainly by breed, similar to the CL.
Blood Metabolite Responses
Serum GLU and CHOL reflect the pigs' energy status. The similar responses of LW×LR and SAWIP in regulating GLU corroborate findings by Mashatise et al. (2005) , who reported no differences in plasma GLU in Mukota and Mukota × Large White gilts. In contrast, Pond et al. (1980) reported lower GLU levels in obese 1 HQL = hindquarter length; HQC = hindquarter circumference; DFT1 = dorsal fat thickness at first rib; DFT2 = dorsal fat thickness at last rib; DFT3 = dorsal fat thickness at last lumbar vertebra; BFT = backfat thickness; HQWP = hindquarter weight proportion; RWP = rib weight proportion; SWP = shoulder weight proportion.
pigs than in lean or contemporary pigs. The higher CHOL levels in the LW×LR than in SAWIP are contrary to findings of Fernández-Fígares et al. (2007) that CHOL levels from Iberian (an obese genotype) and Landrace (a lean genotype) gilts were similar. Mersmann et al. (1982) also did not find differences between lean and obese pigs in serum lipids. Pond et al. (1986) suggested that plasma CHOL increased dramatically in lean pigs fed low-protein diets. This could imply that protein levels in LW×LR may have been limiting in this study. Total protein was within the normal ranges, suggesting that dietary protein intake and the liver synthetic function on the diets containing ensiled corncobs was adequate (Pond et al., 1986) . The higher than normal levels of serum ALB found in the pigs on all treatments are possibly a reflection of dehydration (Kaneko, 1989) . Since other metabolites such as TP, CHOL, ALT, and TBIL were also either higher than or at the upper limit of the normal ranges, dehydration is a plausible explanation. Hemolysis of samples can, however, affect ALT levels as well as other parameters in clinical biochemistry measurements (Koseoglu et al., 2011) . A definitive diagnosis of dehydration would have been made by determination of the plasma osmolarity, but this could not be done owing to technical limitations. The breed × diet interaction for ALT is difficult to explain. Generally, levels of ALT increase mainly due to hepatocellular damage and less to muscle damage (Varghese et al., 2012) . Muscle damage was minimal because no fighting was observed and pigs from different treatments were slaughtered in a random sequence. The AMYL levels were within the normal range but the observed differences between the breeds and the diets in the SAWIP could be an indication of an adaptation inherent in the SAWIP to cope with the diets containing ensiled corncobs. Serum AMYL in animals comes from the pancreas and other extra-pancreatic sources such as salivary glands and duodenal mucosal cells in pigs (Duncan et al., 1996) .
There is no clear explanation for the higher than normal Ca and P levels in all the treatments. It could have been due to increased availability of the minerals because of improved digestibility of the diets. Tietz (1982) reported a reciprocal relationship between Ca and P levels and Prikoszovits and Schuh (1995) reported Ca:P ratios in serum of 0.94 ± 0.16 in fattening pigs, similar to what was obtained in the study. Higher CREAT Means with different letters in a row differ significantly (P < 0.05).
1 Normal ranges. GLU = glucose (mg/dL), 85 to 160; CHOL = cholesterol (mg/dL), 18 to 79; BUN = blood urea nitrogen (mg/dL), 6 to 30; TP = total protein (g/dL), 6.0 to 8.0; ALB = albumin (g/dL), 1.8 to 3.3; GLOB = globulin (g/dL), 3.9 to 6; A:G = albumin to globulin ratio; CREAT = creatinine (mg/dL), 0.5 to 2.1; Ca = calcium (mg/dL), 6.5 to 11.4; P = phosphorus (mg/dL), 3.6 to 9.2; ALT = alanine aminotransferase (units/L), 9 to 43; ALP = alkaline phosphatase (units/L), 92 to 294; AMYL = amylase (units/L), 271 to 1,198; TBIL = total bilirubin (mg/dL), 0.1 to 0.3.
2 SAWIP, n = 3 per diet; LW×LR, n = 6 per diet.
3 RSD = Residual standard deviation.
4 CON = control.
5 Denotes values below the normal range.
6 Denotes values above the normal range. levels in the LW×LR than in SAWIP relate to their increased lean mass. Creatinine is released from muscle in amounts proportional to muscle mass (Rassin and Bhatia, 1992; Fernández-Fígares et al., 2007) . The BUN levels for pigs on all treatments in this study were within the normal range and only the SAWIP on the CON diet had higher levels than on all other treatments. Urea, a principal product of the catabolism of protein, and the levels of BUN can act as indicators of body protein status (Chen et al., 1995; Coma et al., 1995; Kohn et al., 2005) . Frank et al. (1983) , however, reported an increase in urea levels in crossbred pigs fed diets with incremental levels of 7.5 and 15% corncobs and attributed it to increased ammonia production by intestinal microbes.
Conclusions
The breed of pig influenced most of the growth performance and carcass parameters more than the diet did. The SAWIP demonstrated an adaptation to high-fiber diets by consuming more feed than the LW×LR per metabolic BW at the GRO stage. There was no clear link between the blood metabolite levels and the diets. The SAWIP, however, put on backfat early, unlike the LW×LR, and the mechanisms governing this tendency need to be explored further. Since the inclusion of ensiled corncobs in diets did not affect negatively the selected important commercial pork cuts in South Africa, this could imply that they have a greater role as a pig feed resource.
